8 [November 25, 1947j Acute Anterior Poliomyelitis in 1947 with Special Reference to London By Sir ALLEN DALEY Medical Officer of Health, London County Council THE 1947 outbreak of poliomyelitis in England was by far the largest that this country has ever experienced. Epidemics have been common and widespread in North America, Scandinavia, Australasia, and, during the recent war, in the islands of Malta, Mauritius and St. Helena. These island outbreaks are of particular interest and we shall return to them later on.
My own interest in the subject was stimulated in 1927 when an outbreak occurred in the City of Hull of which I was then Medical Officer of Health (Daley, 1927) . A similar outbreak had occurred the previous year in Leicester and another in the following year in Glasgow, but, apart from these, the country as a whole had been remarkably free. There was nothing of special note in Leicester, Hull or Glasgow in any of these years and why it should have spread there and nowhere else is one of the mysteries of epidemiology.
It is pertinent first of all to discuss the value of notifications as an index to the incidence of the disease. Some decry them as valueless because the vast majority of poliomyelitis infections are so mild that they pass unnoticed, whereas when there is a local scare these, and many other illnesses, are notified as poliomyelitis. This is a valid criticism, but it is clear that cases developing paralysis are never likely to escape notification, and that, judged by paralytic cases, epidemics have occurred, the stature of which can roughly be assessed by the notification rates. When the disease is receiving widespread publicity, comparisons of incidence in one part of the country and another on a basis of notifications are reasonably valid, for the factor of error is likely to be of a comparable order throughout.
Assuming, therefore, notifications to be a rough guide to incidence, the most interesting features in recent years here and in North America are (i) a shift in the ageincidence towards the older age-groups and (ii) an increase in the number of cases of the brain-stem type. It is stated that in Japan, among the native population, there are sporadic cases with occasional epidemics involving children under two years (Van Riper, 1947) , but although Japanese adults rarely develop the disease, American adults in the Army of Occupation do so. Burnet (1945) believes that more people now reach adolescent or adult life without developing immunity because modern sanitation has reduced the likelihood of subclinical infection from alimentary sources in childhood. This theory receives support from the aforementioned island outbreaks where the standards of sanitation are not high. For whereas in Malta (Agius, 1945; Bernard, 1945; Debono, 1945; Seddon et al., 1946) and Mauritius (McFarlan, 1946; McFarlan, Dick and Seddon, 1946) where the disease is endemic, the majority of cases occurred in children under 5 years, in St. Helena (Kauntze, 1946) where the disease was previously unknown, the children under 5 were little affected and most cases occurred in the age-group 10-25. All three epidemics are believed to have been introduced by the armed forces of the Allies. The adult is more likely to develop the brain-stem form than the infant, hence Burnet's theory would explain both the higher age-incidence and the increase in bulbar palsies.
The number of suggested vehicles of infection is legion, but modern opinion has narrowed the issue down to two-both deriving from the human case or carrierdroplet spread from the nasopharynx or spread from the excreta through the familiar mechanism of "fingers, food and flies". Space forbids a review of the immense literature on the subject which has been well summarized by Rhodes (1947) . Susceptibility has also been the subject of consideration by many writers. Vitamin and cestrogenic deficiencies have been postulated, but the subject is complicated, chiefly bythe fact that -while infection is widespread, frank clinical disease is rare. Indeed Casey (1946) believes that perhaps "980% of poliomyelitis is a mild, widespread, highly communicable disease of young children leaving no residual paralysis".
There has always been a reservoir of poliomyelitis infection in London with sporadic cases occurring throughout the year and a generalized rise in incidence during the early summer persisting to the late autumn. In the pre-1947 pattern the peak was normally reached about mid-September and most of the annual cases occurred between the beginning of July and the end of November. Such a "peak", however, merely implied three or four cases a week instead of one a fortnight.
In London in 1947, up to October 25, 908 notifications were received, more than had previously been received in the whole decade 1937-46, and far exceeding the previous highest annual total of 134 in 1938. From the national point of view the epidemic rise was first distinguishable in the week ended May 31, when the cases reported rose by one-half (21 against 14). In London there was an apparently local beginning confined largely to the south-eastern sector which was soon overwhelmed in significance by a general and simultaneous rise in incidence throughout the county which was far too widespread to be accounted for by reference to any local beginning. It is in fact a mere academic point as to where in London the "explosion " was touched off.
In the age-analysis of the cases up to October 25, 1947, it In a summary of 36,000 cases (mainly American) of all ages, the Internationar Committee found in 1932 that the male to female ratio was 1-3: 1. The comparative overall ratio in London was 1 -23: 1. Table II compares the incidence in each Metropolitan Borough. Fig. 1 shows the geographical distribution of individual cases represented by spots on the map.
Several features emerge. The boroughs with a significantly higher-than-average notification rate are Chelsea, Shoreditch, Southwark, Bermondsey and Lewisham. The experience of Islington is noteworthy. Not only did this borough have a significantly lower-than-average incidence, but those cases which did occur were crowded towards the Shoreditch boundary. The areas of high incidence are surrounded by boroughs in which the incidence was close to the average for London as a whole, and are those clearly marked out as "isolated" areas of high incidence. What possible reasons are there for these divergencies from the average for London as a whole ? Possible suggestions are: (b) Social conditions.-To test the relationship of incidence with social conditions an examination has been made of the correlation of poliomyelitis attack rate with the social index of the boroughs, i.e. the proportion of males aged 14+ who were in social groups IV and V (the lowest groups financially) at the 1931 census. No significant association was found. (c) Differences in immunity level.-We know so little about this that it is impossible to say whether or not there were any differences between the different boroughs.
(d) Differences in methods of control.-The methods of control which were adopted are set out later. I have personal doubts as to the real efficacy of any of these, but they were applied in every borough and I do not think that any slight differences there may have been affected the borough incidence.
Examination of the borough statistics therefore throws no light on the epidemiological factors involved.
Age-incidence.-The notifications in London since 1921 have been analysed for incidence in children under 5. The figures are shown in Table III 1921-23 1924-26 1927-29 1930-32 1933-35 1936-38 1939-41 1942-44 1945 1946 and 1936-38, the proportion of the total population in the under 5 age-group fell from 8-8% to 611%, subsequently rising to 7*3% in 1946. The fall in the infant population might account for some of the decline from 55 5% (in 1921-23) to 40 7 % (in 1936-38) and 27 -4 % (in 1947) in the proportion of infantile cases of poliomyelitis, but that the decline should have persisted despite the reversal of the population trend suggests either that recently there has been an increase in the number of infants who have been immunized and are therefore insusceptible to attack with a corresponding increase in the unimmunized among those who are older, or that there has been some change in the virus to which the older age-groups are now more susceptible.
Housing conditions Overcrowding: Out of 908 notifications there were only 27 instances covering 59 cases of more than one reportable case in the same building, i.e. the risk of a multiple case is 30%. This low risk indicates either that contact is not important, or that the rest of the family are immune, or, although the whole household is infected, in one only does the virus give rise to a clinical case. It is of interest to know the periods between infection in multiple cases. Days: 0-2 3-5 6-8 9-11 12+ Occurrence: 15 1 2 4 10
Thus if we exclude the cases notified within a few days of each other, the number of true secondary cases is very small indeed. In 23 families or communities there were 2 cases; in three, there were 3 cases; and, in one instance, there were 4 cases. Space forbids discussion of the reasons for this, but there is some statistical evidence that true paralytic poliomyelitis is less common in overcrowded households.
Contact and exposure.-The contact and exposure history of a sample of 391 hospital cases is shown in Table IV but there is little or nothing to be learned from them and no controls by which the value of the figures might be assessed. General epidemiological considerations.-Very few lessons have emerged from our analysis. We do not know why the disease was so much more prevalent in England in 1947 than ever before. Various theories, unsupported by facts, have been put forward. The hard winter, followed by a hot, dry summer, has been blamed. This as a causal factor, is pure surmise. Others relate the epidemic to poor nutrition, but poor nutrition cannot be the cause of the epidemics in the U.S.A. or Australia which are among the best-nourished nations in the world, and neither in those countries nor in this is there any evidence that the disease picks out the undernourished. Another theory is that a variant of the virus has been introduced by the returning troops and that it has broken through the resistance of those immune to the native virus. It may well be that there is something in this theory.
Authentic cases are reported of second attacks. This may be due to the immunity being short-lived or to attack by a different type of the virus. What is the explanation of the change in the age-incidence? Assuming (a) that immunity is, in the vast majority of cases, lasting, (b) that during the course of immunization only a very small proportion of those infected develop the clinical disease, and (c) that there has been no marked change in the type of the virus, the only theory which would account for the alteration in the age distribution would be that until a decade or so ago the vast majority of the population were infected in infancy by the nasopharyngeal or alimentary route. By assumption (b) the total number of clinical cases was small but the bulk of the cases occurred among infants. The patients in those years who developed the disease at a later age had escaped immunization in infancy. The rise in the ageincidence during recent years would point to a larger proportion of the population having failed to be immunized in infancy. This may have been due, as Burnet suggests, to improved sanitation, particularly in relation to food handling.
MEASURES OF CONTROL
Obviously in dealing with a disease, the natural history of which is so imperfectly known, the task of the Health Officer who is endeavouring to control it is not an easy one. In London this responsibility is shared between the boroughs, the City and the county. All my colleagues have kindly informed me of the steps they took locally, many of which were in response to public pressure rather than the result of scientific conviction. It was generally assumed that spread was from the nasopharynx or from the alimentary tract. We advised that the assembly of young people in crowded, badly ventilated, rooms should be avoided, though we wished to interfere as little as possible with the normal life of the community. Gargles and sprays were usually discountenanced. A few medical officers asked that special children's cinema matinees should be discontinued. If a case occurred in a day nursery it was closedthis happened only in 7 out of 130 nurseries. Operation for the removal of tonsils and adenoids was, by common consent, suspended except in urgent cases. Paddling pools which could not be chlorinated were drained. Chlorinated swimming baths were kept open, but many swimming galas, because of the violent exertion involved, were cancelled. Special steps were taken to reduce the fly nuisance by attention to refuse containers. Holiday camps for school children in this country were not prohibited, but it was considered inadvisable to send parties of children abroad. At only one camp did any trouble develop. This held 240 secondary school children and assembled on July 25. One case occurred which was sent to hospital and the party went home on August 9, on which day a new party of 168 moved in. Of these, three developed the disease, but from the history it was clear that they had brought the infection with them. This batch of children left on August 23 when a vigorous attack was made on the camp and its surroundings with Gammexane, D.D.T. emulsion, &c., during the three days before the next party arrived. Among the 61 who turned up no case occurred. Another interesting example was that of a residential nursery (outside London) of 125 children below the age of 5 years staffed by 80 persons: 6 young adult nursery trainees developed the disease, but only one of the children was affected.
The County Council was responsible for the hospitalization of cases, but its resources soon came to an end. The voluntary hospitals, especially the teaching hospitals, were asked to help, which they willingly did. Of some 900 patients admitted to hospital approximately half went to L.C.C. and half to voluntary hospitals. The supply of respirators threatened difficulties, but with the help of the King Edward's Hospital Fund sufficient for all needs were provided.
In the hope that it might throw some light on etiology, on the means for the detection of early cases and on the need for long-term treatment, all hospitals concerned were asked to fill up a short questionnaire on the main features of the cases admitted. The first 391 cards returned have been analysed with the following result. They refer only to confirmed cases. Table V shows the presenting signs and symptoms, the mental condition on admission and the result of the examination of the cerebrospinal fluid. Table VI shows that 34-8 % were abortive and 8*5 % were cases of the bulbar type.
From the point of view of preventive and social medicine the amount of residual paralysis is most important. Table VII shows that the case mortality was 5 1 % and that 54-2 % made a complete recovery. Table VIII divides the recovered cases according to the degree of severity of residual paralysis. There is a discrepancy with Table VII due to the fact that 11 of the 58 with "slight paralysis" were classed as "No (significant) paralysis" by the hospitals. In 28 % of the genuine cases the attack was of the double-phase type giving a "dromedary" chart. In 6% of the total a respirator had to be used at some time or other. Overall, 25 % of these 391 cases will probably have a limited working capacity and in 5 % of the total this capacity will be almost nil. Table IX shows the distribution of the paralysis. .0 c640 CU The normal procedure was to keep patients in the admitting hospital for about three weeks and then to transfer those needing special measures of rehabilitation to a long-stay suburban hospital where, in the case of children, education was available.
We may note here that the most common mistakes in diagnosis as revealed by an analysis of 71 unconfirmed cases out of 170 admissions to the Western Hospital under the care of Dr. Kelleher were as follows: Tonsillitis 10; rheumatism 5; cerebrospinal fever 3; lobar pneumonia 3; bronchitis 2; bronchopneumonia 1; tuberculous meningitis 2; cerebral tumour 1; cerebellar abscess 2; subarachnoid haemorrhage 1; typhoid fever 1; measles 1; scarlet fever 1; chicken-pox 1; osteomyelitis 1; acute toxic polyneuritis 1; otitis media 1-a truly representative collection.
It has been a serious epidemic. Unfortunately, we have learnt little that is concrete about the epidemiology of the disease or its prevention, though certain trends observable elsewhere have been confirmed.
I must express to my colleagues, Dr. Scott, Dr. Breen and Mr. Benjamin, my very great indebtedness for help in compiling this paper and also the medical staff of a large number of hospitals, L.C.C. and voluntary, for the time and care they gave to filling up the questionnaire and finally I wish to thank the Medical Officers of Health of the City and the boroughs who have supplied much of the information as to local action which I have included.
